Oxidative denitrification of 2-nitropropane and propane-2-nitronate by mouse liver microsomes: lack of correlation with hepatocytotoxic potential.
2-Nitropropane (2-NP) is an industrial chemical with hepatotoxic and genotoxic properties. It exists in chemical equilibrium with propane-2-nitronate, which is much more genotoxic than 2-NP. In this work the link between toxicity and metabolism of 2-NP and its nitronate was investigated. To that end 2-NP or propane-2-nitronate were incubated with murine hepatic microsomes at concentrations of up to 10 mM, and generation of nitrite was measured as product of metabolic oxidation of the two species. Under the acidic reaction conditions of the colorimetric nitrite assay propane-2-nitronate decomposed chemically to nitrite. Therefore an ion-pair HPLC assay at neutral pH was developed which enabled determination of nitrite formed from the nitronate. The rate of metabolic nitrite generation from propane-2-nitronate was 5-10-fold that obtained with 2-NP. Metabolism of either species to nitrite was dependent on the presence in the incubate of viable microsomes and of NADPH, and it was inhibited in the presence of carbon monoxide or the cytochrome P-450 inhibitor SKF525A. Acetone could also be measured as a metabolite of 2-NP. Optical difference spectra were recorded in mixtures of propane-2-nitronate with liver microsomes from phenobarbital-pretreated rats. The spectral dissociation constant was found to be 30 mM, which compares with 10 mM reported for 2-NP. 2-NP and propane 2-nitronate were incubated with mouse hepatocytes in suspension and cytotoxicity was determined by measurement of leakage of cellular lactate dehydrogenase into the medium. Both species were hardly toxic, as concentrations of 20 mM were required to elicit significant damage to the cells. The results demonstrate that propane-2-nitronate, like 2-NP, undergoes microsomal oxidative denitrification, probably catalysed by cytochrome P-450. Metabolism of both species occurs at markedly different rates, but the difference in metabolism is not reflected by a difference in hepatocytotoxic potential.